The quantum field theory based on the hypothesis of the absolute reference system is a classical non-relativistic theory, which is compatible with current quantum theory. This conclusion arises when one compares the theoretical results of quantum electrodynamics using the basic principles of this hypothesis. Wave equation, which replaces this of Schrodinger, is the classical wave equation of a peculiar electromagnetic wave, derived from the study of particle structure.
Introduction
According to the hypothesis of the absolute reference system [1] , the wave-behavior of the particles is described by wave functions that are solutions of the classical differential equation of the electromagnetic wave and replace the corresponding solutions of the Schrodinger equation. These wave functions describe real electromagnetic waves originating from the particle photonic structure according to this hypothesis. The states of high energy particles come from the solutions of a modified Dirac equation, which is adapted to the classical perception of this hypothesis. In the first section, two issues of particle dynamics are discussed. One is the Compton effect, and the other is the experiment of Bertozzi, which is one of the historical experiments for confirmation one of the basic principle of the special theory of relativity. In the other sections, a study of the wave-behavior of the particles in quantum mechanics and quantum electrodynamics is discussed.
Compton Effect
We will examine now the scattering of a photon by an electron, in the reference system of the laboratory (which is the earth's frame of reference), that is Compton effect (ref. [2] , paragraph 2.3.4, p. 44, Compton effect), from the point of view of the absolute reference system. We assume that the energy of the photon is hν and the mass of the electron at rest is m. At the level XY, the electron momentum vector forms an angle ϕ − with the axis X, whereas the direction of the photon forms an angle θ with the same axis.
Based on what we have mentioned before about the absorption of a high energy photon from a free electron, the phenomenon studied will be accompa- The total energy of the outgoing photon after the impact is equal to hν ′ and the kinetic energy of the electron after the impact, as previously described, is equal to ( ) From these two latter relations, the change in the wavelength of the photon initially incident to the electron is calculated:
( ) × ), directed to the high-voltage negative end of the Van de Graaff accelerator. The path is described as "8.4 meter drift space" in Figure 1 . Insulated leads at the ends of the path, collect the electrical signals of the beam.
These electrical signals are transmitted on a down-turn oscilloscope via two wires of the same length (so that the signals need equal time to reach the oscilloscope). In this way the pulses displayed on the oscillator give the real time of transmission of the electron beam along the "drift space".
While electron velocity measurements are determined directly using the oscilloscope, kinetic energy is determined from potential difference produced in the Van de Graaff generator and electric field in Linac. This is a strictly predetermined procedure, which has been tested in the laboratory by magnetic deflection methods.
To test any dependency of the electron velocity from the force exerted, due to the very strong electric field, an additional measurement acquired by the high energy electrons is made to a further embodiment comprising an aluminum disk on which impinge the electrons at the end of their path and a thermocouple to measure the temperature increase of the aluminum disc, so the added energy in the form of heat will be proportional to the increase in temperature. In addition, an additional device for measuring the charge collected in the disk is used, in this way to determine the energy transferred from each electron. Such energy measurements were made in the estimated accelerator energies at 1.5 MeV and 4.5 MeV (tested by the above-mentioned magnetic deflection methods), whereby the corresponding values, obtained with the heat increase measurement method in the aluminum disc, were 1.6 MeV and 4.8 MeV.
The results of the experiment, listed in Table 1 , are five measurements of the electron velocity at corresponding kinetic energy values.
The comparison of experimental results with theoretical calculations of the special theory of relativity and of the hypothesis of the absolute reference system, is certainly the basic criterion of convergence of the experiment with these considerations. The theoretical values of kinetic energy of the special theory of relativity derive from the relation:
where m is the mass of the electron, u the electron velocity of the beam and
However, the transferred kinetic energy in the target molecules, i.e. the experimentally measured heat, is calculated based on the relative description of the electron collisions of the beam with the atoms of the material. In the absorbtion of a free high energy photon (i.e. of an, elementary, plane electromagnetic wave) from an electron, half of this energy is transferred as kinetic energy, while the other half is available for formation of additional elementary mass. Indeed, in the collision of the beam electrons with the target, the predominant image of the interactions is that of the polarized photons, as an image of elementary plane-waves, that act as interaction photons. Under these conditions the kinetic energy transferred to the target atom, in the form of heat, will be equal to: In an intermediate state, where the electrons of the beam move at speeds that are not very close to the velocity of light in the vacuum, a part of the total number of force carriers will transfer the total kinetic energy to the target atoms, while the remaining force carriers the half of the kinetic energy. In this case, the energy transferred in the form of heat to the target atom will have a value between ( ) Table 2 includes in the first column the ratio of speeds u c , in the second column the experimental values of the heat of the target, while in the third and fourth column the corresponding theoretical values derived from hypothesis of the absolute system and the special theory of relativity respectively.
The values of the first two lines in the table correspond to speeds equals to 87% and 91% of the light velocity in the vacuum, not so close to 100%. Since, according to the hypothesis of the absolute reference system, the heat transferred to the target has values between ( ) , corresponding values are those listed in Table 2 . Therefore, the experimental values are indeed within those ranges. The values of the last two lines of the table correspond to velocities very close to the speed of light in the vacuum, and according to the above, the corresponding calculated atomic heat is equal to ( ) . These high energy values are, as shown in Table 2 , equal to 1.48 MeV and 4.67 MeV, with a small difference from the corresponding experimental ones. This is a confirmation of the hypothesis of the absolute system 2 .
The theoretical values derived from the special theory of relativity are confirmed only in the first line of the table, while the rest are much smaller than the corresponding experimental ones. These values might be somewhat acceptable if they were larger than the corresponding experimental ones. Therefore the experimental results are in accordance with the special theory of relativity only in that the higher speed in nature is that of the velocity of light in the vacuum. However, it is not in agreement with the corresponding experimental values of energy. Therefore the kinetic energy in relation to the particle frequency is:
Also the corresponding particle wavelength λ is determined by the relation
Therefore, the momentum of the particle is:
where k (the wavenumber) is equal to 2π λ .
Wave Function of a Free Particle
The wave function ( )
,t Ψ r of a free electron must obey, according to the absolute system hypothesis, not in the Schrodinger equation but in the differential equation of an peculiar electromagnetic wave:
which propagates at a velocity u γ , and not at the velocity of propagation of the light in the vacuum.
This wave function as a solution of the wave equation will be of the form 
the equation of momentum in relation to energy for a free particle ( )
which is the aforementioned differential wave equation.
The operator of momentum is the same as that of the Schrodinger quantum mechanics, but the operator of energy is differentiated by a factor equal to 1/2, since the operator of energy of the Schrodinger quantum mechanics is equal to
If the constant A of the solution of the differential equation of electromagnetic wave is the electric field amplitude derived from the sum of all the electric fields of all the elemental photonic electromagnetic waves accompanying the move-3 ref. [6] , Chapter 7, Plane Electromagnetic Waves and Wave Propagation, section 7.1, Plane Waves in a Nonconducting Medium. Journal of Applied Mathematics and Physics ment of the particle, then the quantity A 2 is proportional to the energy density of these electric fields, and also it is proportional to the density of the mass inside the particle-space. Since the amount of this energy is constant for each particle, in a parallel beam of same particles with the same number of bound photons per particle, the magnitude ,t Ψ r will result from the free particle wave Equation (2.7). By multiplying both members of this equation with * Ψ and also writing the conjugate expression, we have the relations:
and therefore:
so, based on the continuity equation 0 t ρ ∂ + ∇ ⋅ = ∂ j , we have got:
According to relations ( ) As we will see in Section 4, on quantum field theory based on the hypothesis of the absolute reference system, the Klein-Gordon equation and the Dirac equ-Journal of Applied Mathematics and Physics ation, which are used in the case where the velocity of the particle is comparable to the velocity of light in the vacuum, are acceptable by the hypothesis of the absolute reference system. All the theoretical results of quantum field theory (for example, the theoretical results of quantum electrodynamics) are accepted by the hypothesis of the absolute system, if interpreted in the basis of this theory.
Wave Function of a Particle in the Presence of an External Potential
Starting from the assumption that an initially free charged particle, for example a free electron or a parallel electron beam, enters a space with stable electrical potential, with some initial conditions of the problem, we reach a differential equation. The solution of this equation gives the ability to determine the number of particles, as a function of the location. If the dynamic energy V of an electron is positive but less than the initial kinetic energy T, then the kinetic energy in the space of existing potential is p
and the wave differential equation is described in the previous subsection. When the dynamic energy is greater than the initial kinetic energy, then the kinetic energy p T is negative, while the corresponding momentum value 2 p p mT = is imaginary and the corresponding solutions of the wave equation are exponential functions. Relative examples are those of the subsections 3.5 and 3.6. This is indeed a mathematical representation of a natural absorption phenomenon such as the propagation of an electromagnetic wave into a conductor (reference [7] , CHAPTER XIII, OPTICS OF METALS, paragraph 13.1, WAVE PROPAGATION IN A CONDUCTOR), where the values of wavelength and refractive index are complex. This whole image shows a particle wave behavior similar to that of reflection, refraction, or absorption of an electromagnetic wave, that is, a beam of free photons incident to a material that may be reflective, transparent or absorbent.
The equations to which it generally obeys a particle motion to an external potential V is the energy conservation equation E T V = + and the differential equation of the particle wave. This differential wave-equation results from the equation of kinetic energy determination
, making use of the operator p i = − ∇  , as in the previous subsection. The corresponding differential equation, in the case of a particle whose total energy is constant (time-independent), is the same as that of Schrodinger:
By including the time evolution of this particle's state, we arrive at a more general form of the wave function, ( 
and is the following:
( )
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It also, of course, satisfies the wave-equation:
Particle Motion in Closed Orbits
For an electron moving in an atomic scale space, under the influence of the Coulomb field, the corresponding force exerted on it will have values that correspond to the same scale (that is, this force can not be enormous), and therefore, its velocity will not be comparable to the speed of light in the vacuum. So, the calculated contraction factor value is very close to 1 (
Such examples that will be studied in the next section are those of an electron in a hydrogen atom, the example of the potential of harmonic oscillator, and the example of an electron moving periodically inside an infinite potential well.
According to mentioned in the previous subsection 2.1 about the kinetic energy in relation to particle frequency, according to the relation (2.5) presented in subsection 2.1 the frequency of the particle is proportional to kinetic energy.
Therefore, in a closed periodic motion of an electron, the average value of the kinetic energy, over a time period equal to that required for a complete closed orbit of the particle, will be proportional to the average value of this frequency.
This results in the following relation:
where kin E , 2 u , q ν are time average values of kinetic energy, of velocity squared, and of particle frequency respectively. A particular definition, which could be used in the consideration of wave motion of the electron, is that of an "equivalent particle-wavelength" according to the relation:
and respectively is defined as "equivalent time period of oscillation" of the particle-wave the amount q T , calculated as following :
Since the electron must behave, based on its structure, like a wave, in order for the movement of its closed orbit to be stable, this wave should be a stationary wave. Therefore, an additional binding condition is introduced which governs the periodic motion under consideration and is that the length of the closed orbit should be an integer multiple of the equivalent particle-wavelength. 
Uncertainty Principle
In the subsection 2.2 it is stated that the quantity ( ) 2 ψ r is proportional to the density of the mass in the space of the particle. This density is proportional to the number of bound photons per unit volume. Because a particle is located in a small area, rather than a single point, the location of the particle can be considered as the point where the density is maximized. While the density distribution of the particle mass appears to be continuous according to the function ( ) 2 ψ r , it is distinct since the particle consists of a number of bound photons.
The limits up to which the particle mass extends are those points in which, in a volume V δ equal to the volume of the smallest bound photon, there is a calculated mass (proportional to the amount of ( ) The momentum will be given by the relation = p k  . We should expect the classical momentum to be the average value, and other values to be less probable.
The corresponding probability will be expressed with a normal distribution. This implies that:
where 0 k the average value of wave number k , and σ k is the standard deviation. Therefore:
Like earlier, we should expect the classical position to be the average value,
and other values to be less probable, and therefore the probability of position is expressed by a normal distribution. If we let 0 r be the most likely position for the particle, then a normal distribution of the positions is: This, of course, the latter is true only if the probability distribution is normal.
If it isn't σ σ p r will be greater, as the normal distribution turns out to have the minimum possible product. Therefore, in the general case:
or else:
This is the Heisenberg uncertainty principle for position and momentum. 
As above, in the general case:
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In the case of a harmonic oscillator the total energy is equal to E ω =  and therefore:
This last relation is the Heisenberg uncertainty principle for energy and time.
Examples of Electron Motion in Various Potentials
We will then look at some of the best-known examples of quantum mechanics in the light of the hypothesis of the absolute reference system. The results obtained by solving these examples seem to be fully in agreement with the corresponding results of Schrodinger's quantum mechanics.
If we consider as initial condition the relation 1 γ  , and γ is denoted by the contraction factor of the particle's reference system, then the expressions for the energy, momentum, etc, are that of Newtonian physics. Under this condition, the equations of the motions and the energies of electrons, in a good approach, are those of Newtonian mechanics.
Circular Motion of Electron in Coulomb Potential
A simplified example of an electron's motion in a Coulomb field is that of circular motion. In this case the field comes from a unique proton. In the general case, such as the Hydrogen atom, the orbit of the electron is elliptical, but this subject will be examined in a next example.
The total energy of the electron in our example is:
where m is the mass, u is the electron velocity, e is the elementary charge, and r is the position of the electron in a cartesian coordinate system, with origin the center of mass of the proton-electron system. Based on the centripetal force exerted on the electron 2 2 2 c F mu r e r = = , the total energy is:
Since the speed remains constant, based on the relation (2.23) presented in subsection 2.4, the average value of velocity-squared is 2 2 n u u = , and the kinetic energy is:
The frequency n ν due to its definition will be the frequency of the circular motion of the electron (that is, the number of rotations in the time unit), so, the velocity is given by the relation:
and therefore on the basis of the foregoing, the total energy, speed, the radius of Journal of Applied Mathematics and Physics the circular track and the angular momentum, are given by the following relations:
In the same relations one ends up, applying Bohr's theory of circular motion.
Infinite Potential Well
We assume that the potential at the X axis is zero in the range 0 x L < < and infinite outside this range. An electron moves in the direction of the X axis, with a velocity u in the range 0 x L < < . When it impinges on the infinite potential walls, its velocity is reversed. So, the motion of the electron is periodic. The orbit of the electron is closed, and in a period n T it traverses a length 2L. The kinetic energy of the electron is:
where m is the mass of the electron. Since the speed remains constant, based on the relation (2.23) presented in subsection 2.4, the average of the velocity-squared is The kinetic energy is:
The momentum is:
Harmonic Oscillator
The potential of the one-dimensional harmonic oscillator, in the X direction, is given by the parabolic form:
( ) 
Hydrogen Atom
Our basic hypothesis here is that the electron trajectory is elliptical, and one focal point of the ellipse is the center of mass of the hydrogen atom (that is, lies in the nucleus). The orbital position of the electron in polar coordinates (reference The force exerted to the electron is:
where e is the charge of the electron. According to the last relation the angular momentum squared is: The total energy of the electron as a sum of kinetic and dynamic energy (and according to the relation (3.22)) is:
From the last relation, it appears that the total energy of the electron is inversely proportional to the length of the large axis of the elliptical trajectory.
Then, in order to use the Equation (2.23) presented in subsection 2.4, we will calculate the time n T of a period. The area speed is constant and is expressed as:
The area of the ellipse, taking into account the area speed, is: The time average of kinetic and dynamic energy (that is, the values of kin E
and dyn E ), are:
( ) so, the quantized semi-major axis of the elliptical trajectory is:
The quantized total energy of the electron is: is the quantized semi-minor axis, and n is the quantum number due to the quantized energy, while  is the quantum number due to the quantized angular momentum.
From the last two equations we get the equation: 
A simple Potential Step
We assume the existence of an electric potential ( ) We also assume that the kinetic energy of an electron of the incident-beam is E. Due to the energy conservation, the total energy of an electron of the refracted beam is When an external magnetic field is applied, sharp spectral lines like the 3 2 n = → transition of hydrogen split into multiple closely spaced lines. First observed by Pieter Zeeman, this splitting is attributed to the interaction between the magnetic field and the magnetic dipole moment associated with the orbital angular momentum. In the absence of the magnetic field, the hydrogen energies depend only upon the principal quantum number n, and the emissions occur at a single wavelength. 
while the wave number k′ is:
We initially consider 0 E V > . We designate as a refractive index, in the region of the potential 0 V , the quantity
In the area of the negative semi-axis, where the potential is zero, the refractive index is considered to be equal to the unit. The reflection and transmission are derived from the Fresnel types (reference [7] , paragraph 1.5.2, Fresnel formulae):
In the case where 0 E V < , k′ and refractive index η are imaginary numbers, the reflection is equal to the unit, while the transmission is equal to zero (total reflection).
Another way to deal with the same problem is to calculate the reflection and refraction from the expressions for the particle currents 6 . Since the above wave functions refer to the incident, reflected, and refracted beam, the quantity 2 Ψ express the particle density (i.e., the number of particles in the volume unit). For example, for 1 γ  , the quantity 
where, the i J , r J , t J are the currents of the reflected and refracted beam respectively.
In the area of the negative semi-axis the total wave function (incident and reflected beam) is given by the relation: from which relations emerge:
From the last two relations and from relations (3.44) and (3.45), we end up with the previous relations for reflection and transmission.
A Rectangular Potential
Step we consider in this example a fixed potential in the X direction in the region In the case where the kinetic energy E of an electron of the incident beam is greater than the dynamic energy 0 V of the region b, according to the previous example, the refractive index η will have a real value. Also based on the conservation principle, the energy of any electron in the b region will be equal to 0 kin E E V ′ = + , while in the a and c regions it will have only kinetic energy equal to E. This case is equivalent to that of an electromagnetic wave incident perpendicular to a dielectric plate of a width L, so the reflection will be (reference [7] , paragraph 1.6.4, A homogeneous dielectric film): 6 The same way of dealing with this example, based on Schrodinger's quantum mechanics, is set out in a lecture-note entitled "Reflection and Transmission at a Potential Step'', MIT 
Also, following the analogous procedure for the transmission, we get the relation:
We will now follow the methodology on particle currents and boundary conditions of continuity, as in the previous example. In this case the reflection and transmission are derived from the corresponding current ratios, according to the following relations:
The total wave function in region a is defined as 
From these equations, four relations between the complex amplitudes are taken, which are the following: From the last four equations we get the equality:
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From this last equality and from the relations (3.55) and (3.56), we reach the same relation for the reflection, that is the relation (3.53). In the same way, the transmission, given by the relation (3.54), is also calculated.
In the case where the kinetic energy E of an electron of the incident beam is less than the dynamic energy 0 V of the region b, the refractive index η and the wavenumber k′ are imaginary quantities, and the k′ should be replaced with ik′ , which is equal to 
Replacing the k and k′ , for 
Quantum Electrodynamics
We will examine in this section quantum electrodynamics, according to classical theory based on the absolute reference system. Can a theory of classical physics to include quantum field theory and give corresponding theoretical results?
The answer is affirmative, and this will be seen in this study, in this section.
The waveforms used in this section, as in the previous ones, are solutions of this wave equation and do not express probability amplitudes, as they derive from a probabilistic view. In contrast, that waveforms express the propagation of a peculiar particle electromagnetic wave, according to the assumption of absolute reference system, which is a classic non-relativistic view of nature in the broader field of statistical physics. m c  is a constant term, which is independent of speed and is due to internal particle energy. This wave-equation is given by the relation: The operator which acts on the wave function ( ) ,t Ψ r and gives as an eigen value the particle's momentum p is
while the differential operator, which yields as an eigenvalue the energy E is
Multiplying the two members of the Equation (4.1) by the quantity * iΨ , the following equation and its conjugate arises: 
The particle density and the particle current are given by the relations:
According to relations because the speed u is measured by the clock of laboratory inertial system, while when it is measured by the clock of reference system of the particle (or particle parallel beam) the speed is equal to γ u .
Yukawa Potential
Now we will extend to the study of the interaction between heavier particles and the corresponding dynamics. This study has to be done from the point of view of the hypothesis of the absolute system of reference. Such a potential we will first examine is that which comes from relatively heavier particles, such as protons and neutrons. In particular, we will calculate the potential comes from the exchange of intermediate particles (force carriers) that give rise to forces between such heavy particles (see [2] , paragraph 1.5.2, The Yukawa Theory). The set of carrier particles in the field around a proton, in addition to the photons that are carriers of electrostatic interactions, consists of larger photon packets, which are the intermediate particles of interactions between nucleons. These particles, which are the carriers of strong interactions, are the explanation of the small radius of force action between the nucleons inside the atomic nucleus. The radius of action of static interactions depends, on the mass of the carrier of the quantum field, and an explanation for this was given by Yukawa in 1935, in his effort to describe the above-mentioned forces.
We assume initially that the mass of an intermediate particle that is exchanged is m. From a physical point of view, this exchange gives momentum that justifies the existing force of interaction. Along with the capturing of this mass, the heavy body takes extra energy equal to the total kinetic energy of this intermediate particle. This energy is: 
Perturbation Theory
Let us assume that a time depended potential ( ) , V t r causes a correspondingly change in kinetic energy, at the time t, equal to T ∆ , that is ( )
. We introduce the concept of a "probable wave-function", by which the evolution of the perturbation is described, assuming that the expansion of that wave-function is a series: 
Coulomb Scattering
We will examine the case where the outer field comes from a point charge at the beginning of the axes, while the velocity of the incoming charged particle is low, that is 1 γ  . In this case the expression for the electrical potential, in the Gaussian unit system, is ( ) 
